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Summary 

A  study  of  the  occurrence,  abundance,  quality,  and  growth  rate  of 
black  cherry  in  oak— hickory  and  cove  types  in  northern  West  Virginia 
was  made  to  determine  those  aspects  and  slope  positions  on  which  the 
best  black  cherry  trees  occur,  and  discover  some  of  the  factors  which 
influence  stem  quality. 

Basal  area  per  acre  for  all  species  was  broken  down  by  aspect  and 
slope  position.  Total  basal  area  per  acre  varied  from  82.7  square  feet 
on  the  cool,  moist  aspects  (north-,  east-,  and  northeast-facing  slopes) 
to  59.1  square  feet  on  the  warm,  dry  aspects  (south-,  west-,  and  south- 
west-facing slopes)  .  Intermediate  aspects  (northwest-  and  southeast- 
facing  slopes)  compared  favorably  in  basal  area  with  cool,  moist  slopes. 
The  largest  basal  areas  per  acre  occurred  on  the  middle-third  slope 
positions. 

The  number  of  sprout  black  cherry  with  superior  stem  quality  (no 
defects  or  one  minor  defect  in  the  first  log)  increased  as  the  total 
basal  area  per  acre  increased.  This  was  attributed  partly  to  the  higher 
stocking  on  these  sites,  resulting  in  better  natural  pruning  and  less 
forking,  and  partly  to  the  similarity  in  rate  of  height  growth  of  seedling- 
and  sapling-sized  cherry  and  their  associates  on  the  better  sites.  On  the 
drier  sites,  where  the  lower  basal  areas  were  characteristic,  the  fast-grow- 
ing sapling  cherry  usually  tower  well  above  the  neighboring  trees,  re- 
sulting in  forking  and  coarse  branching. 

The  number  of  high-quality  cherry  stems  varied  from  16  per  acre 
on  moist,  cool  aspects  to  less  than  1  per  acre  on  warm,  dry  aspects.  On  the 
basis  of  slope  position,  the  largest  concentration  of  superior  cherries  was 
found  on  the  middle-third  slope,  and  the  lowest  on  the  upper-third  slope. 

Dominant  black  cherry  and  yellow-poplar  displayed  more  rapid 
diameter  growth  than  northern  red  oak  on  all  sites  except  the  south, 
west,  and  southwest  exposures.  On  the  dry,  warm  exposures  northern  red 
oak  growth  was  more  rapid  than  that  of  cherry. 

The  glaze  belt  occurred  above  1,850  feet  elevation  on  the  cooler 
exposures  and  above  2,000  feet  on  the  warmer  exposures.  Although  24.4 
per  cent  of  the  cherries  within  the  glaze  belt  showed  moderate  to  severe 
breakage,  the  frequency  of  glaze  storms  in  this  area  does  not  seem  to 
justify  restricting  management  for  black  cherry  within  this  zone. 

Thus,  within  the  oak-hickory  and  cove  types,  because  of  sheer  num- 
bers and  bole  quality,  management  for  black  cherry  must  be  concentrated 
on  the  more  moist,  cooler  sites,  particularly  on  the  lower  two-thirds 
of  the  moist,  cool  aspects  and  on  the  intermediate  aspects.  Even  on  the 
warm,  dry  slopes,  however,  an  occasional  cherry  of  good  form  is  en- 
countered. When  these  are  found,  they  must  be  encouraged  through 
intermediate  cuttings,  since  their  rapid  growth  and  potential  value 
far  exceeds  that  of  other  species  characteristic  of  these  positions. 
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Its  Abundance,  Quality,  and  Rate  of  Growth  in  the 
Oak-Hickory  and  Cove  Forests  of  West  Virginia 

K.  L.  CARVELL  and  C.  B.  KOCH 

|UCH  of  the  forest  acreage  in  West  Virginia  supports  pole-sized,  even- 
aged  stands  of  the  oak-hickory  or  cove  hardwood  type.  Many  of  these 

are  of  sprout  origin,  developing  naturally  following  the  complete 
removal  of  young  stands  for  small  wood  products  at  the  turn  of  the 
century. 

Others  have  developed  from  seed  following  cuttings  in  older  stands. 
Although  yellow-poplar  (Liriodendron  tulipifera  L.)  and  various  oaks- 
northern  red  (Quercus  rubra  L.)  ,  white  (Quercus  alba  L.)  ,  chestnut 
(Quercus  prinus  L.)  ,  and  scarlet  (Quercus  coccinea  Muenchh.)  —make  up 
the  largest  percentage  of  these  stands,  many  other  commercial  species 
are  scattered  throughout.  The  distribution  of  these  associates  is  not  at 
random.  Their  occurrence  and  abundance  is  related  either  to  a  combin- 
ation of  physiographic  factors  such  as  slope  position,  aspect,  and  per 
cent  slope,  or  to  past  land  use  and  wildfire  history. 

Black  cherry  (Prunus  serotina  Ehrh.)  and  black  walnut  (Juglans 
nigra  L.)  are  the  most  valuable  species  of  the  Appalachian  hardwood 
forests.  The  occurrence  of  a  few  merchantable  stems  of  these  species  per 
acre  can  greatly  raise  the  value  of  the  timber  harvest.  With  the  possible 
exception  of  black  walnut,  black  cherry  is  the  most  desirable  cabinet 
wood  in  the  United  States.  It  is  also  of  major  importance  in  the  manu- 
facture of  printers'  blocks,  patterns,  professional  and  scientific  instru- 
ments, and  numerous  other  products. 

Even  the  common  grades  of  cherry  lumber  command  prices  com- 
parable to,  or  in  excess  of,  those  paid  for  Firsts  and  Seconds  and  Select 
grades  of  many  other  species.  It  is  significant  that  many  of  the  products 
for  which  cherry  is  particularly  desirable  do  not  require  clear  boards  of 
large  size;  thus  trees  with  poorly-developed  boles,  if  properly  utilized 
can  have  values  considerably  greater  than  now  realized.  The  high  value 
of  even  the  lower  grades  of  cherry  suggests  that  it  may  be  more  profita- 
ble to  manage  poorly-formed  black  cherry,  at  least  on  certain  sites,  than 
to  remove  it  and  favor  straight-boled  trees  of  other  species. 

Excellent  black  cherry,  as  good  as  any  in  the  eastern  United  States, 
is  found  within  the  limited  area  of  northern  hardwood  forests  of  West 
Virginia.  These  forests  cover  slopes  with  rich,  moist,  loamy  soils,  mostly 
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in  a  zone  between  3,000  and  4,000  feet  elevation.  The  largest  concen- 
tration of  northern  hardwoods  in  this  State  is  found  in  Tucker,  Ran- 
dolph, Nicholas,  Pocahontas,  Webster,  and  Greenbrier  counties.  How- 
ever, the  total  acreage  of  northern  hardwoods  in  West  Virginia  is  only 
1.5  million  acres,  15  per  cent  of  the  State's  total  commercial  forest  area 
(Wray,  1952)  . 

A  study  entitled  "Utilization  and  Management  of  Sprout  Black 
Cherry"  was  initiated  in  1959  bv  foresters  at  the  West  Virginia  Univer- 
sity Agricultural  Experiment  Station.  One  of  the  objectives  of  this  study 
is  to  investigate  the  relative  quantity,  quality,  and  rate  of  growth  of 
sprout  cherry  on  various  sites  within  the  oak-hickory  and  cove  hard- 
wood  areas. 

Review  of  Literature 

Much  of  the  research  on  the  occurrence,  quality,  and  silvical  char- 
acteristics of  black  cherry  has  been  done  in  northern  Pennsylvania  and 
southwestern  New  York.  This  is  the  area  where  black  cherry,  because 
of  its  superior  size  and  abundance,  has  always  occupied  an  important 
position  in  the  forest  economy.  In  this  area,  good  black  cherry  is  more 
frequently  associated  with  the  northern  hardwood  type,  known  locally  as 
the  "Allegheny  hardwoods,"  which  consists  primarily  of  the  sugar  maple- 
beech-yellow  birch  type. 

It  has  been  observed  that  sprout  cherry  is  generally  of  poorer  stem 
form  and  more  subject  to  heartwood  rots  than  seedling-origin  cherry 
(Campbell  and  Spaulding,  1942)  .  Cherry  sprouts  are  weakly  attached 
to  the  parent  stump,  and  are  thus  subject  to  breakage.  Sprouts,  except 
for  those  in  the  center  of  the  sprout  clump,  grow  too  rapidly  to  undergo 
good  natural  pruning  (Hough,  1937)  .  Thus,  seedlings  are  a  much 
better  source  of  growing  stock  for  future  sawtimber  (Ostrom,  1937,  1938; 
Van  Dersal,   1938). 

Black  cherry  is  capable  of  very  rapid  growth.  Hough  (1943)  reports 
cherry  attaining  a  diameter  of  20  to  24  inches  and  a  height  of  80  to  100 
feet  in  60  years.  The  maximum  height  recorded  is  129  feet;  the  tree  was 
258  years  of  age  (Hough,  1949)  .  The  characteristic  growth  pattern  is 
rapid  early  growth  up  to  60  years  of  age,  followed  by  a  marked  slow- 
down. 

For  the  northern  Allegheny  Plateau  in  Pennsylvania,  Hough  (1959) 
suggests  zoning  each  forest  tract  to  delineate  those  sites  where  black 
cherry  production  is  practical.  The  zones  outlined  by  this  author  are 
based  primarily  on  those  critical  elevations  above  which  glaze  damage  to 
cherry  sapling  and  poles  can  be  anticipated.  Hough  also  points  out  that 
where  cherry  is  associated  with  northern  hardwood  types,  it  is  superior 
to  that  found  in  mixed  oak  stands,  aspen-pin  cherry  type,  pure  hemlock 
type,  or  hemlock-white  pine  type. 


Since  the  occurrence  of  these  types  depends  largely  on  slope  po- 
sition and  aspect,  it  is  difficult  to  conclude  whether  the  poorer  cherry 
is  the  result  of  site  factors  or  of  environmental  conditions  brought  about 
by  the  composition  of  the  stand.  In  the  Allegheny  National  Forest  59 
per  cent  of  the  area  was  found  to  be  in  sites  favorable  for  black  cherry 
development.  The  most  favorable  sites  for  black  cherry  regeneration 
were  found   to   be   moist,   fertile,   lower   north-   and   east-facing  slopes. 

Ostrom  (1938),  working  with  repeatedly  clearcut  stands  in  north- 
western Pennsylvania,  noted  that  black  cherry  increased  in  proportion 
to  the  number  of  cuttings.  The  species  was  more  abundant  in  second- 
growth  stands  than  in  uncut  stands,  and  nearly  dominated  the  third- 
growth  stands.  He  considered  this  change  in  stand  composition  to  be 
unfortunate,  since  stump  sprouts  of  this  species  suffer  such  high  break- 
age and  ice  damage,  and  are  generally  of  poor  form. 

With  regard  to  growth,  black  cherry  was  found  to  outrank  all  other 
species  in  net  board-foot  production  in  the  northern  Allegheny  Plateau. 
Second  growth  has  reached  merchantable  size  only  in  recent  years.  In 
young  stands,  black  cherry  seedlings  were  found  mixed  with  the  cherry 
sprouts,  but  the  seedlings  were  generally  shaded  out  by  the  faster- 
growing  sprouts    (Hough,  1953)  . 


Location  of  Study  Area 


The  study  areas  of  the  present  project  were  located  in  the  West 
Virginia  University  Forest  in  Monongalia  and  Preston  counties,  in 
northern  West  Virginia.  This  7,500-acre  tract,  completely  cut  over 
in  1924-25,  now  supports  pole-sized  sprout  stands  that  are  even-aged 
almost  to  the  year. 

The  W.V.U.  Forest  is  on  Chestnut  Ridge,  the  western-most  ridge  of 
the  Allegheny  Mountains.  The  land  surface  is  hilly,  but  slopes  are 
seldom  steep  or  abrupt.  Observations  indicate  that  site  index  through- 
out this  area  depends  far  more  heavily  on  aspect,  slope  position,  and 
per  cent  slope  than  on  chemical  or  physical  properties  of  the  soil. 

Although  black  cherry  is  present  throughout  this  area,  it  is  not 
abundant.  It  rarely  exceeds  20  per  cent  of  the  stand,  and  usually  makes 
up  much  less.  More  often  only  a  few  stems  are  found  per  acre.  The  form 
of  the  bole  is  frequently  crooked,  consistently  poorer  in  this  respect 
than  the  boles  of  associated  species.  Hence,  foresters  in  their  silvicultural 
practices  have  been  prone  to  disregard  or  even  discriminate  against 
cherry  in  favor  of  species  with  better-formed  boles. 

Early  records  of  this  area  indicate  that  wild  black  cherry  was  an 
important  tree  in  the  original  oak-hickory  and  cove  forests,  leading 
to  the  speculation  that  cherry  could  again  contribute  substantially  to 
the  forest  economy.  On  this  subject  Maxwell  (not  dated) ,  a  local  Nine- 
teenth-Century historian,  says: 


"In  Monongalia  County  black  cherry  is  the  most  valuable  of  the  wild 
cherry  family,  and  the  only  one  of  them  that  has  ever  contributed  to  the 
lumber  industry.  The  wild  cherry  which  grows  here  is  of  sufficient  size  to 
make  it  wanted  at  the  sawmill.  The  lumber  has  always  sold  at  a  good  price, 
and  the  furniture  factories  take  it  when  it  can  be  had.  The  trees  (cherry)  in 
most  parts  of  the  county  were  scattered  in  small  numbers,  when  the  first 
people  came  here.  It  has  held  its  ground,  but  not  in  quantity  as  great  as  at 
first.  The  wood  has  never  been  as  important  here  as  it  has  in  other  places." 

Furniture  companies  in  various  parts  of  the  United  States  have 
indicated  that  West  Virginia  black  cherry  is  entirely  acceptable  at 
their  mills,  and  that  the  only  factor  that  leads  them  elsewhere  for  sup- 
ply is  the  limited  amounts  that  West  Virginia  forests  presently  provide. 

Collection  of  Data 

Using  aerial  photographs,  69  one-fifth-acre  plots  were  selected  at 
random  for  a  study  of  black  cherry  abundance,  quality,  and  rate  of 
growth.  The  following  measurements  were  then  obtained  in  the  woods: 
aspect,  slope  position,  and  per  cent  slope.  If  cherry  occurred  on  the 
plot,  all  trees  larger  than  4  inches  dbh  (diameter  breast  high)  were 
measured  to  the  nearest  inch,  and  the  species  recorded.  The  four  cherry 
trees  nearest  the  plot  center  were  evaluated  for  origin  (sprout  or  seed- 
ling), number  in  sprout  clump,  crown  position,  and  form  and  condition 
of  bole. 

The  bole  form  and  condition  was  rated  on  a  point  system.  Trees 
rated  Class  1,  Class  2  or  Class  3  were  considered  stems  of  potential 
sawtimber  value.  Class  1  cherries  had  no  defect  in  the  lower  16-foot 
log,  and  Class  2  cherries  had  only  one  minor  defect  in  the  lower  log. 
Trees  in  Class  3  had  two  or  three  minor  defects  in  the  first  log,  but 
none  serious  enough  to  discount  their  value  for  lumber.  Trees  rated 
Class  4  or  Class  5  were  those  which  had  a  major  defect  or  more  than 
three  minor  defects,  making  them  unsuitable  for  any  use  except  mine 
props,  fuel-,  or  pulpwood.  When  the  defect  was  crook  or  sweep,  the 
location  of  the  defect  was  considered  in  evaluating  the  stem. 

In  addition,  the  rate  of  diameter  growth  of  two  upper-crown-class 
cherries  and  two  other  commercial  species  was  measured  for  each  plot. 
These  other  species  were  usually  yellow-poplar,  northern  red  oak,  or 
cucumbertree.  The  measurements  were  made  to  compare  the  relative  rate 
of  cherry  diameter  growth  with  that  of  other  species  at  each  plot 
location. 

In  another  phase  of  this  study  300  additional  black  cherry  trees, 
representing  various  aspects  and  slope  positions  between  1,100  and 
2,550  feet  elevation,  were  evaluated  for  breakage  by  ice,  in  an  effort 
to  determine  the  severity  and  boundaries  of  the  glaze  belt  in  northern 
West  Virginia. 


Analysis  of  Data 


Preliminary  graphing  of  the  data  for  aspect,  slope  position,  and 
per  cent  slope  against  basal  area  per  acre  for  each  plot  indicated  that 
aspect  and  slope  position  are  closely  related  to  total  basal  area.  This 
suggests  that  basal  area  per  acre  is  correlated  with  temperature  and 
moisture  conditions.  Previous  ecological  studies  in  oak  types  in  West 
Virginia  have  shown  the  close  correlation  of  composition  and  growth 
rate  with  aspect  and  slope  position  (Weitzman  and  Trimble,  1955; 
Carvell  and  Tryon,  1961) . 

The  decrease  in  total  basal  area  per  acre  as  the  drier  aspects  are 
approached  is  evident  from  the  averages  of  the  basal  areas  for  the 
experimental  plots,  Table  1. 

Table  1.  Average  Basal  Area    (Square  Feet)    and  Number  of  Trees 

per  Acre,  by  Aspect. 


Aspect 

Moist  ,   Cool 
XE.   X.   E 

Intermediate 
NW,  SE 

Dry,  Warm 
S,  w,  SW 

Basal   Area   per   Acre 
Trees  per  Acre 

82.7 
268 

81.8 

326 

59.1 

270 

The  average  basal  area  for  dry,  warm  sites  was  significantly  dif- 
ferent from  that  of  the  moist,  cool  sites  and  intermediate  sites  at  the 
1  per  cent  level.  Likewise  the  difference  between  the  number  of  trees 
per  acre  for  intermediate  sites  was  significant  from  the  moist,  cool 
sites  and  the  dry,  warm  sites  at  the  1  per  cent  level. 

When  the  basal  area  and  number  of  trees  per  acre  for  the  plots  were 
averaged  by  slope  position,  the  data  in  Table  2  were  obtained.  The 
differences  in  basal  area  among  the  three  slope  positions  was  found  to 
be  significant  at  the  1  per  cent  level.  The  differences  in  the  number 
of  trees  per  acre  on  the  slope  positions  were  significant  at  the  5  per 
cent  level. 

Table  2.  Average  Basal  Area    (Square  Feet)     and   Average    Number 
of  Trees  per  Acre,  Based  on  Slope  Position. 


Slope  Position 


Lower    One-Third  Middle  One-Third  Uppfr     One-  Third 


Basal    Area    per    Acre 
Trees   per   Acre 


76.5 
289 


89.0 
309 


70.5 
263 


To  determine  whether  or  not  the  basal  area  of  black  cherry  per  acre 
showed  a  definite  correlation  with  the  total  basal  area  per  acre,  a 
regression  was  calculated  with  the  form: 


Ycba  =  b0  +  b.Xtba 

where:     Ycba  =  total  basal  area  of   black  cherry  per  acre, 
Ytba  =  total  basal   area  of   all  species  per   acre, 
b0,  bt  —  numerical   coefficients    to   be   obtained   from   the   data. 

The  analysis  of  variance  showed  that  this  regression  was  significant  at 
the  1  per  cent  level.  The  regression  equation  was  thus  obtained: 

Ycba  =  0.354Xtba-  17.758 

Using  this  regression  equation  the  tabulation  in  Table  3  was  made. 

Table  3. 


Total  Basal  Area*   per  Acre 

Basal  Area*  of  Black  Cherry 

60 

3.482 

70 

7.022 

80 

10.562 

90 

14.102 

100 

17.642 

110 

21.182 

♦Square  Feet 

Efforts  to  relate  the  quality  of  black  cherry  to  site  factors  showed 
no  significant  results,  but  per  cent  of  black  cherry  trees  in  Classes  I 
and  2  (Yx  and  Y„)  was  significantly  related  to  the  total  basal  area  per 
acre.  The  regression  equation  for  this  relationship  (significant  at  the 
1  per  cent  level)    is: 

Y1  and  Y2  =  0.727Xtba-  19.835 

Through  this  regression  equation  the  tabulation  in  Table  4  was  obtained. 
Diameter  growth  for  the  past  decade  of  dominant  trees  was  averaged 
by  species  for  the  various  aspects  and  slope  positions.  Since  the  sample 
of  dominant  white  oaks  and  cucumbertree  was  too  small  to  give  reliable 
averages,  only  those  for  black  cherry,  yellow-poplar  and  northern  red 
oak  are  included  in  Table  5. 

Table  4. 


Basal  Area*   per  Acre 

Per  Gent  Black  Cherry 

(Form  Classes  1  and  2) 

60 

23,8 

70 

31.1 

80 

38.3 

90 

45.6 

100 

52.9 

110 

60.1 

"Square  Feet 


Table  5.  Diameter  Growth,  in  Inches,  During  Past  Decade. 


Topographic  Position 

Species 

Moist, 
Cool 

Inter- 
mediate 

Dry, 

Warm 

Lower 

Middle 

Upper 

Black    Cherry 
Yellow-Poplar 
Northern  Red  Oak 

3.2 
3.3 
2.4 

2.7 
2.7 
2.3 

2.5 
2.9 

2.4 
2.9 
2.3 

2.8 
2.9 
2.3 

2.3 
2.9 
2.4 

When  the  300  trees  were  evaluated  for  glaze  damage,  it  was  found 
that  this  damage  occurs  on  the  cooler  slopes  above  1,850  feet  elevation. 
On  the  warmer  slopes  there  is  no  breakage  below  an  elevation  of  2,000 
feet.  Damage  extends  up  to  2,550  feet,  the  highest  elevation  on  the 
West  Virginia  University  Forest.  Within  the  glaze  belt  22.4  per  cent 
of  the  cherry  showed  moderate  to  severe  breakage  from  past  glaze  storms. 
This  figure  does  not  seem  high  enough  to  restrict  management  for  black 
cherry  within  the  glaze  zone. 


Discussion 

The  basal  area  in  37-year-old  stands  varied  from  36  to  124  square 
feet  per  acre,  and  was  found  to  increase  as  the  cooler,  more  moist  aspects 
and  positions  were  approached.  The  lowest  basal  areas  were  found  on 
those  sites  with  west,  southwest,  and  south  exposures  and  on  the  upper- 
third  slope  positions. 

Most  interesting  in  the  basal  area  comparisons  by  aspect  was  the 
similarity  of  basal  area  of  those  sites  usually  thought  of  as  moist  and 
cool  (northeast,  north,  and  east)  and  those  considered  intermediate 
(northwest  and  southeast)  .  Middle-third  and  lower-third  slopes  also 
have  relatively  similar  stocking.  The  lower  basal  area  of  the  lower-third 
slope  positions,  when  compared  to  the  middle-third,  suggests  that  the 
former  areas  tend  to  be  slightly  understocked.  This  can  possibly  be 
attributed  to  the  difficulty  for  regeneration  to  become  established  where 
competition  from  herbaceous  vegetation  and  vines  is  most  severe. 

The  total  basal  area  of  black  cherry  increases  directly  as  the  total 
basal  area  per  acre  increases.  This  indicates  that  the  greatest  amount 
of  cherry  is  found  on  the  more  moist,  cooler  sites,  and  on  the  lower  two- 
thirds  of  the  slopes.  It  is  about  equally  distributed  over  these  topo- 
graphic positions.  Based  on  the  statistical  analysis,  the  following  com- 
parisons of  basal  area  and  quality  of  black  cherry  can  be  derived  (see 
Table  6) . 

The  significant  relationship  between  the  per  cent  of  form  Classes  1 
and  2  cherries  and  basal  area  can  be  attributed  to  the  benefits  of  heavy 
stocking  on  natural  pruning.  Much  of  the  defect  that  lowered  the  quality 
rating  of  cherry  boles  to  Classes  3,  4,  and  5  was  obviously  attributable 
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to  poor  pruning.  Heavy,  even  stocking  forces  good  natural  pruning  and 
reduces  the  number  of  high  ascending  branches  that  compete  successfully 
with  the  main  leader.  This  discourages  forking  and  unusually  heavy 
branches. 

It  is  also  likely  that  on  the  better  sites— those  with  the  higher 
basal  areas— the  height  growth  of  cherry  sprouts  up  through  the  large- 
sapling  stage  does  not  greatly  exceed  that  of  associated  species.  Thus 
there  is  adequate  crown  competition  to  shade  out  the  lower  cherry 
branches  during  this  important  period  of  bole  development.  Competition 
from  adjacent  crowns  inhibits  the  development  of  large  limbs  which  de- 
velop heartwood  and  prune  poorly.  On  the  poorer  sites,  sprout  cherry 
out-distances  its  associates  in  height  growth  up  through  the  sapling  stage, 
and  thus  develops  coarse  branches  which  leave  large  open  wounds  and  rot 
pockets  when  they  fall. 

On  poor  sites  where  black  cherry  is  standing  above  its  associates, 
it  is  more  subject  to  snow  and  glaze  breakage  (Carvell  et  nl.,  1957)  . 
Since  it  is  not  crowded  by  neighboring  stems,  ascending  branches,  com- 
peting for  leadership,  are  more  apt  to  survive  and  produce  permanent 
forks.  On  all  sites  where  scattered  older  black  cherries  tower  above 
an  even-aged  crown  canopy  they  are  invariably  broken  by  glaze,  or  by 
snow. 

Conditions  observed  during  this  study  suggest  that  the  poorer  form 
of  sprout  black  cherry  stands,  when  compared  to  those  of  seedling  ori- 
gin, can  be  attributed,  at  least  in  part,  to  the  uneven  distribution  of 
stems  in  the  seedling-  and  sapling-sized  coppice  stands.  The  stems  in 
sprout  stands  occur  in  widely-spaced  clumps.  For  many  years  these 
trees  are  inadequately  hemmed-in  by  competing  crowns  to  produce 
staight  stems  with  small  branches  and  good  natural  pruning. 

The  extent  of  butt  rot  in  sprout  cherry  stands  was  not  determined 
in  this  study,  but  will  no  doubt  prove  an  important  factor  in  reducing 
the  merchantable  volume  of  certain  sprouts. 
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